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IN MYaddress before the Α. I. Ε. E. in 1916, to which Dr. Bumstead very kindly referred, I laid stress 
upon the importance of research conducted solely 
for the advancement of science. I testified to the great 
debt which applied scientists owed to the pure scien-
tists, and I suggested that the industries owed an im-
mense debt to science which they should pay by liberal 
contribution to those scientists, who, conducting 
experiments solely for the increase of knowledge, and 
without any expectation of pecuniary gain, give their 
services to this work. That paper was very well 
received, and I have been very much gratified to see 
how much good it has done to workers in pure science 
and among the physicists, particularly in gaining them 
recognition, for it appears that, as representing the 
American Institute of Electrical Engineers I had said 
something from the practical side which, if said by the 
theoretical or academic scientists, would not have had 
so much weight. 
The address which has been referred to seemed to 
express the views of the National Research Council so 
well that it was published by that body as its first 
tract, and has had a wide circulation in this country, 
and abroad. The views which were set forth in the 
address have been very generally accepted, and to those 
who want to follow up this important line of thought, 
I suggest that they read that paper, if they have not 
done so; if they have done so, they might read it 
again, in the light of what I may have to say this 
evening. 
The movement for research, particularly in the 
matter of pure science, has received a great impetus in 
this country. The National Research Council has 
been formed, and it has for its object the encourage-
ment not only research in pure science, but also research 
in industrial science. As a result of its activities, there 
was a meeting called in London by The Royal Society 
which I attended as a delegate from the National 
Academy, at which the foundations were laid for an 
international research council. 
At this meeting there were represented members 
from the Academy at Rome, the Royal Academy of 
Serbia, the Brussels Scientists, those from the French 
Academy, those from the Royal Society of England, and 
those from Brazil, in fact, representatives of all the 
Allies were present. These gentlemen were consti-
tuted the charter members of an International Research 
Council which later met at the rooms of the French 
Academy in France. All of this was an outgrowth of 
the war. The war brought the pure scientists and the 
applied scientists to the front. The work which they 
did in the laboratory and on the field of battle is a 
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matter of history. It is work in which the members of 
both of our societies participated to a high degree. 
Doctor Bumstead has very kindly referred to my 
testimony concerning the debt which applied science 
owes to pure science, and he has, in return, very 
generously acknowledged the debt which the pure 
scientists owe to the applied scientists. Now we are 
coming to a third situation, where we must consider the 
debt which civilization, as a whole, owes to science, 
both pure and applied, and the obligations which pure 
science and applied science assumes, and has assumed, 
to the public. Those who are engaged in work such as 
ours have undertaken immense obligations in behalf of 
the public, not fully realized by us, and very dimly 
perceived by the public. 
The pure scientist furnishes to the engineer the raw 
material for his work. That is well illustrated, I think, 
in the telephone art. That art is founded primarily 
upon the work of the pure scientist and specifically 
upon the work of the physicist. When the telephone 
was invented, it was thought by studying the structure 
and operation of the human ear from the standpoint of 
the physiologist that we might find the solution of many 
problems in telephony, but a brief study showed that 
the answer was not to be found in that direction. We 
then turned our minds to the physicists, and at the 
very beginning our first advice and help came from the 
professors of physics in the universities. One of them, 
Prof. Cross was one of the very first advisers we had, 
and I am glad to say that he is still able to give us good 
advice. 
When we consider the progress of the art of tele-
phony, we will see that in the beginning it was difficult 
to speak even for a few miles. The charges for the 
telephone were considered to be excessive—they were 
so large that very few people could make use of it—but 
by following the pathways outlined by the pure scien-
tist, studying his discoveries, and by the aid of the 
applied scientist, the improvement that has been made 
has been most remarkable. 
During that period of forty years, you will find that 
wages, the cost of materials, and of living, were going 
up and up and up in an ascending curve. All of the 
fundamental factors which make the cost of telephony 
have been increasing. Wages have gone up, the hours 
of work have been lessened, the amount of air space per 
cubic foot allowed for employe has been increased, 
medical attendance has been provided, welfare work 
of all kinds has been arranged for, and in every way 
the comfort and health of the employe has been bene-
fited—All these factors make for increased costs, but, 
notwithstanding all that, if you will look at the curve 
of the prices charged for telephone service you will find 
that they have been going down and down. 
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Why is that? It has not been taken out of the 
inexhaustible treasury of the capitalists, because there 
is no such thing. Where has this come from. It has 
not been squeezed out of the flesh and blood of human 
beings. It has come from a more intelligent utilization 
of nature's forces—it has been squeezed out of old 
Dame Nature herself. 
Now, there lies, I think, the great future for our 
organizations—the American Physical Society repre-
senting the pure scientist and the American Institute of 
Electrical Engineers, representing the applied scientist, 
—our great duty is to join hands in the conquest of the 
forces of nature. 
We must realize that nature's resources are not lim-
ited to a fixed amount, so that if one gets something he 
must take it away from somebody else, but that outside 
of the boundaries of our present knowledge there is an 
unlimited store, and that we, instead of being engaged 
in a struggle of taking one from the other, should all be 
engaged in a struggle where we will all be working 
shoulder to shoulder in the struggle against the forces 
of Nature. We should believe that lying outside of 
the boundaries of our present knowledge, away off in 
the infinite, is a store of resources which it is your 
business, gentlemen, the pure scientists and applied 
scientists to discover and to mould into useful form for 
mankind. 
I have spoken of the debt of the applied scientist to 
the pure scientist, and the debt of the pure scientist to 
the applied scientist. I now wish to say that both 
together, owe a debt to the public, and that both the 
pure and applied scientists have an obligation to the 
public to push forward the frontiers of our knowledge 
and occupy the newly discovered territory and to work 
all materials which are found therein for the benefit of 
mankind. 
At present we are engaged in a very difficult situation 
growing out of the war. We have had many interfer-
ences with natural economic laws. Some were neces-
sary and some unnecessary. The result is that we got 
into a sort of orgy of rising wages, in turn followed by 
increased prices, which, when the circle is complete, 
brings the workman right back where he was before, 
and the only remedy is to start off with another increase 
of wages, and that increase of wages followed inevitably 
by an increase in the price of commodities and the cost 
of living, and we are right back where we started. We 
are in a vicious circle. The conference at Washington 
is dealing with that vicious circle. All they can hope 
to do is to slow down the rate at which we are chasing 
ourselves around in that circle. 
But we as scientists and engineers have another duty. 
It is our business to break through that circle, and I say, 
gentlemen, the only way out of this vicious economic 
circle is to send out the pure scientist to break through 
it, and to follow him up by the applied scientist. Once 
that idea gets into the public mind, once it gets solidly 
into our own minds, then we will look on our scientific 
work as an occupation of the highest kind, in which a 
man could engage. 
I believe when the railroads are returned to their 
owners and affairs become more stabilized in this 
country, that we will have in connection with every 
great railroad, an important industrial research labora-
tory. All the great manufacturers, and all the manu-
facturers' associations realize the importance of indus-
trial research, and are going to the colleges for men to 
conduct the laboratories. It is our business to educate 
the large industries to the fact that they must help to 
support the pure scientist; that they must regard him 
as though he were a discoverer of new mines which may 
contain vast riches for them, and that unless the pure 
scientist continues his discoveries, all fundamental 
progress will cease. Therefore, I think we must 
encourage corporations of all kinds, and individuals to 
contribute to the work of pure science, and justify it on 
the ground that it is a proper use of the funds of the 
corporation. 
As time goes on, speaking in terms of the life of a 
nation rather than the life of a man, I believe that 
through the work of such societies as ours, that through 
the scientific discoveries which their members will make 
and apply, the working man, even the humblest, will 
enjoy comforts and advantages that are now undreamed 
of. These matters I am now discussing relate largely 
to material things and do not purport to solve those 
ultimate problems which are dealt with by philosophy 
and religion. While we cannot promise happiness to 
man, nevertheless I have faith that your scientific work, 
carried on for one hundred or two hundred years, or 
perhaps more, (a short time in the life of a nation) will 
place at the disposal of men such great material advan-
tages that even the humblest will have the leisure and 
education and equipment to consider, as a man and not 
as a beast of burden, those higher problems of life and 
happiness which comprehend more than material things. 
DECREASING TIMBER SUPPLY 
The Forester of the Department of Agriculture states 
in Annual Report that the rate of depletion of forests 
of this country is more than twice, probably three 
times, what is actually being produced by growth in 
form serviceable for products other than firewood. 
Consequently, high prices of lumber are not wholly 
due to increased costs of production. An important 
factor is the ever-retreating sources of timber supply. 
Already the supplies of all the great eastern centers of 
production are approaching exhaustion, with exception 
of the South, and even there most of the mills have 
not over 10 to 15 years' supply of virgin timber. 
Already the southern pine is being withdrawn from 
many points as a competitive factor and its place 
taken by western timbers. This inevitably results in 
added freight charges, which the consumer must pay. 
